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(54) RISK EVALUATION METHOD FOR SHIP DISASTER 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a risk evaluation 
method for ship disasters with high practicality by which 
the number of disaster development scenarios for 
performing the simulation of result analysis, is reduced, 
and yet the certainty of the estimation of life loss is 
enhanced. 

SOLUTION: In this risk evaluation method for ship 
disasters to be used for risk evaluation when evaluating 
the safety of a ship probabilistically, an event tree is 
prepared for elements having any influence on results in 
events which are likely to happen in disasters to be 
evaluated (S101), and the probability density function of 
a successful time for disaster suppressing 
countermeasures is prepared for each event sequence 
obtained from the event tree (S105), and the elements 
for classification by case leading to the complication of 
the event tree are taken out of the event tree (S106). 
Then, disaster development simulation and evacuation 
simulation is carried out based on the probability density 
function (S107). Moreover, the upper limit and lower limit of the risk of each event sequence is 
calculated based on each simulation result (S110), and the upper limit and lower limit of the 
whole disaster risks can be calculated from each of the limits of the risk (S1 11). 



C 3 . 



3 J** 



it**-*** 



x — * . 



Ax 



E 



http://www1 9.ipdl.inpit.go jp/PA1 /result/detail/main/wAAAQDaOYTDA41 428838... 2008/09/02 



(19) B#!S#ff/r (JP) 



«*> & m # w & ^ ^) 



(11)#I!WH&H*9 

#$12002 -288386 
(P2002 -288386A) 

(43)&ffi B ¥^14^10^ 4 B (2002. 10. 4) 



(51) IntCl. 7 
G 0 6 F 17/60 
19/00 



15 0 
110 



F I 

C06F 17/60 
19/00 



rW(##) 



1. 6 0 
1. 1 0 



mmtt* m 7 ol (£2oh) 



(21)fiiK#-ff #«2001-93054(P2001 -93054) 


(71) fflHA 


501204525 








(22)dlKB ¥J6£l3*f 3 £ 28 B (2001. 3. 28) 




3tca«HMTft»r;[| 6 T§38# I -3 




(72)&9I# 




fffftiftBo&ai l^affl^srtD ?mki2*iijii8b~ 




3tOS«=«*Sf;H6TB38#H* H±£ 


17 B ttlflffiAB^jfflB^^fllCD WjttH&tttffi 








(74)ftSA 


100071515 









(54) ft«M©'JX?ff«^ 



(57) IW&\ 

(si oi) , io^^yN'yu-^^ffttL^^^y 

«*W»&f^«t-Si:fc<>l: (SI 05) , ^Vh'V 

teffi^- (S 1 0 6 ) . *LT. W***raS££-?V>T 

Sr^T-f4 (SI 07) . tfria^^^jL^-^ 

fcTRB*:*tf> (S110), *<D#*tf)«*>6:£ffctf>J$ 
*'J.x?<?XLRBfcTfiR*:**4 (Sill) it^iD 





S 1 0 3 










14 






S 1 0 4 








Y Sr>? 




»feas*fw ens), suse^rsi 


<TiL) #*n*K 


N< 




S 1 0 6 






TilS*-So. , nL*3cr 1 bi-*iEJB» 




OKA ( i > a&£U*n**«XHft 








S 106 




^_ZY , 


Til, TO. • -TiM ! 







S 1 0 7 
















S 1 0 8 












jjHta*p, an. 






S 1 0 9 








-r^yhy-lr/^SlDEp 1 car* 




***<-ti^n, i 


( (J -1 . Hp,) 








S 1 1 0 








< J. j,-^r > -j X*«0_tK 




«X,_ (U) iTR.Pa.^CL)* 










Sill 




. A' 








T«PLL All (L) t^ft* 









!(2) 002-288386 ( P 2 0 0 2 - 2 8 8 3 8 6 A ) 



l , IPA $ tit J <> h co^XMM 

I— yaySy'llySab-yay&^fifL, mffB# 
i£* 0 x ? fiO±RB t TIR£:£#>£ <! i: <fc 0 U X? £ff 

tt-r & <r t * w» t i-siMfl&so y xmm^m. 



mrngmmzzm-z z t izx vn&zt wmt-ti, 

&mm*mkizftmLx%L>tih>bmm£ Y )t£:h4^y 

<o>~>- y *±Hi*0*±iWs&tf y :tTH*£3fc£ 
2 iBtt^«i^*co y x ? sMiss-a. 

[11*354 3 fufE^ y *_fcJSJIte*fe£«* ( P 

d (u) ) &xfmmi/i-o*Tmm&¥&kmm (p 

d (L) ) &TIE^#3tfcJ:0^l.-k^mi:-r^ 
[IS 13 



*-l ^/j, ia* « ± '=1 



[SSC2 3 



(SflE&S;*. ,I,tt (1. 2-, N) *5ki*S?ftS?ot*S*6i* 



[1**115 3 



f)ie#-f'<>'bv-^^X (les)t 

*fLT^^(t^S**^^:^m^ (Ep 1 ) tuw-s 
S^Offl^-ii- (il, i2.-in pl ) StVX? 
( P L L) <0±l® k TBI ( L ) £TSEtf>*5$£ J: 0 «ft 



[S3 3 



7-i 



[&4 3 



(B5r2S-j£*, AT^y, J>j>> (/)m'^>hi'-^>^iXI est. Ep 1 1C 

mLx^zmXifi^-nien in, 12. -, i n,,) <Dtt&£ofc*&e*s 



<yh^-yy^£7)yx^^±ii (pll 
Im (U) ) kTIS(PLL Ies (L) ) *Tf5^)#^fc 



AHiiBic^««^w^ ox? mmjrm, 

[&53 



!(3) 002-288386 ( P 2 0 0 2 - 2 8 8 3 8 6 A ) 



PLL.JU). 



i 1-1 i 2-1 in ^ -1 



A-l 1 2-1 lH pt~^ 

[ If 7 ] f Tf * U X ? <7)_h|Jg ( P L L 
all (U) ) iT(S<PLL ALL (L) ) SrTEO#^t 
J; 0 S d t S- t -th mmi & V > L 6 o vvf fi 

[*7] 

(s^k pll, e s (U) l^^yby-^yxAfi 
[&8] 

PI^(L)=|p /(j *PLL /es (L) 

(5^. PLL, . . (L) ii^yfy-^yxi>'i 
[00 0 1 ] 

[0002] 

?6£ L fc*3T t «/MBfc£v \ifc#> & 4 J: 5 &*rm# 



[0003] -^r. Sf^^iftWW^ffttfa 
bZtlX^&W$%f(fi}3&Wm& (PSA : Probabilis 
tic Safety Assessment, ^^liPRA : Probabilistic 
Risk Assessment fc i> Ofjf *l &) fi, fl^T^ r-<9$ 

[0 0 04] &±<&tm%%r&V. 1 993^0 I MO 
(International Maritime Organization : 
W) /MSC (Maritime Safety Committee : M±.&£ 

{±s FSA (Formal Safety Assessment) fc^^ilTV^ 
6, -5-<^s IMO/MSCCiS^T. •eo-tftonu 

ftXmtWimZiX. IMO/MSC68C^TFS 

mLku*mmmmA£tzwm3m&$m.&L. fs 

A*3S81-4#^R!$fei&^6ivn^. TIE?) (fi 
1 ) liFSA<0««&£*LTt^. 
[000 5] 
[iSl ] 



!(4) 002-288386 ( P 2 0 0 2 - 2 8 8 3 8 6 A ) 



tan 



ft » 


S P£ € 




x t 7 y i 




If-*) 






'J x^^^fei. 




t^y 3 > 
(KUO) 


w 'J ( j 


X x ■/ 4 






Xf^5 







[0 0 0 6] FSAii, friB (ill ) t«t^T771 

-xr-yT5<7)5 a»^¥a*»4>!2r iSc^en^a*- 

StiiS. FSAtlJ, RCO (Risk Control Option 

: ) comgk T^&mizm L , R C O 

[00 07] F S Afcfcivc. Hit j&»o*S3&ra» 
ii. ^■r , yr3<?5RCOtcJ:4UX^<?33E'ft**tf^-r 

fc* Zcr,m<7M$kcr>m±&t oM.0M%Xh 0 . -til* 

act, *4fci6^afc:^ts««£oiJii»^jtsa 
[0008] x7~v?2X'\i, wfttMsa 



[0009] RCOJi, fls»Wr«8i<!056fe6»^¥ttS6^ 

ants**. mfcthi&<7$mx'\mmk 
wu«fi!»*v^ nn(ciSFSA^)ieifflT'{±, *pi 

£>U.X?c^-f[:£ El (RID: Regulatory Impac 
t Diagram ) £ffo£U UttUtH*. £0>3frffiii«fl! 

U f&SWT"J> 0 s ^IWttJ&Wv^cofHB** IMOt 



'•(5) 002-288386 ( P 2 0 0 2 - 2 8 8 3 8 6 A ) 



Vol. 186(6-3) rf 0 ^ W i|$ 

[00 10] ^Wf^^fcVi-C{±. F S A£D»Efi<7)*; 

ra^L^yx^fwo^r&f^ Rt/z^mmzm^z 

A^it«9*:#><7) UX^ $W#ST-J> & x r U y 9 5 <0fp 

iWyay^TM. .KO^iSJj:. RCCWlSft 
[0011] 

imiwmmizob-t&mm u>>u «oj:5& 

H-t 5 A . ^ L CO ? S y ^jfv ^T"?E#i5c#A1ItC 

mmmxehw. %m\,z&ux\z.. ^^cowtm 

[ 0 0 1 2 ] fit. *^BJc7)SW(i. lufB^J: o 
*cOfS!fI£ JS?$ Li.ob~$~&i> COT'* o T , ISHStffc?) 
ySil/-y 3 y £HHrt-4 /S*^*JttS^^ 'J 

*«1 >a w ij| 



[0013] 

T\ ^osv^tfig^t ^Uc^S^#-i. I>^*i0^(;« 

L-tM h >y y-fcflrtu Mie-f h >y y 

v v-*w®^h^K\ j !<rmm& a*oyv y -co 
mzM^x^wm^^^u-^ayAx/mm^^ 

ZmiZ&A h £y-y>XC0'J X?<0_tJSi:TI8£:£ 

*">s %<n&«<nm^±^&mvx?<7>±mbi : m: 
[0014] mm^m<r>9mmmm}iz^x\i., 
h» 

[0015] ms.^^yv^~^yxmx9^>±m 

tTRKKov>T(i, 4^yhi/—'!ryxt$<7)i/Zj L ]s- 
*/ayfrt>mt>tifi:Atiim$3Mzm'3^X. ZA^yb 

ftcommmzmLizftmLx®t>tt&'bm3£ 
A^y Yn?)v—~r<r) 1 t b vzmm^ixtz^-i- y * 

?}V-?co\M&b TKJft-£wfi£5i*£- i^-f y *± 

i^^-^ii*s.w^y^Tiim^^«*i: LX« 
a. ^co^-^ y ^iis^^n^aw^ y ^-Tum 

[ooi6] itrie-v-f y ^-±i®*^5te5i^ ( p 
i (u> ) &i>'iirie>'^y^Tffi*^^5i* (p 

j (L) ) K-?^-Ct2> TiecO^tiO^A^vlt* 4 
[00 17] 



[00 18] 



[SiClO] 



!(6) 002-288386 ( P 2 0 0 2 - 2 8 8 3 8 6 A ) 



^to-a-©tt.m©H* (,i k e,I k ) . iJSt*® (l, 3, N) flcoft 



[00 19] msi^Oh^-^ryx ( 1 e s ) £*fL 

•c^wt^s**^***^ (e p i ) izm-tmm 

( i 1 . i2,-in pl ) (P 



[0020] 
[»1 1] 

l l ) o)±.m ( u ) trm ( d ^tieo*^ 

)(/ + !) 



[0021] rati 23 

(m!E«-it+, A r me „ llJi . J . j , > 0')a-f^> Hi' -*>Xifi I e ST. E p 1 tc 
ILTUSSW-nfn (i 1. i 2, -, in,,) Oft&tiiiZifrSiZti 



[0 0 2 2] m&&4^>hi'-'!ryxcr ) >jA?<r>±m 
(PLL Ies (U) ) tTRS (PLL Ies (L) ) 



[0023] 
[SI 3] 



[0 0 24] 



[00 2 5] m&£foOim , JX7?>±m (PLL flLL 

(u> ) trm (PLL iLl (D ) town*, tie 

[00 26] 
[»1 5] 

PLL^(?7)=^p /ei -PZX / j£/) 

[00 27] (5^K PLL, « a (U)l^^yhy 

[00 28] 
[SI 6] 

[0 0 2 9] (i»tf>. PLL] e s (L)«Kyfy 



[SI 4] 

-^yx** I e s<^DA?<7)TRB£f&b-f. ) 

[0030] frie^sausco^ 5 a ^-^ 9 vai^is 
b#js cot, ifi^^B#,^$-i«^B#rai:iif^) -estsrr 

6.1 blzi 9 SHaWS Z b h . 

[0031] mum. ottmiizxtdf, mmzmm 
& J f-z-z&mmizttLx4<>hvo-*ftf£.L. z<r> 

mmzmm-t&ztizx-oT. ^^a.u-^ 3 y^d 

K^^Kyhiy-yyxa)m^mit<^im±ti>tz 

tb. m^izmmm^ttmmizMLx^^^yh 



!(7) 002-288386 ( P 2 0 0 2 - 2 8 8 3 8 6 A ) 



ummy^^u-y^y^nt. zcr>&is$2.u-is 
mtTm^^i^tizx y yx^srfHi-r&o L*r# 

%&ZttfX'£&. 
[00 32] 

mti . A^*ani^A y ^-^^r^SBitcov^ 

£><DE T (Event Tree) fcffrftU #«5»<D*5£. 

*t Lxn^ti^A^yv^- *yx (mmm^m 

?)&K£*tSU FN (Frequency-Number of fatality 
) tiMift&LLX'irfrixh. Kyhy—yyxiz 

[0033] ff^6«*sc^v^T(i. ±c mm 

-)T, MA. R&A#a<0fi£S!j/3fef»C£0il^tfC^<. 
J&#£ f^ia^SBtiSrS . a^co-f Ky h V y HS 

wets v j± . fris^mmmf^commcoftimmn 

m&P&Zii&tf. 4^yb&i83it&itX'com§crfm 
W&nmmzli. ?#'A\ ffi:kcr>m}/$:9!tltzWX'%:<. 

mrttm^^mhiX'^mm^miz^h. 

[00 34] *ZX. ■*%ffl£&\.\X\t, X'Zhm*)y 

s a. is—is 3 y%m&i~^ A <y h y—*r yxco^ 
mt>t. mmmnys^y-yayzmimmz-f&tz 

BP*>. A^lftk W. xy°0y??mX\ WAM 

jmmffi<nmm®fflm<mTmiz-itz>z tiz x o 4 

^WW<>'h7!)- (GET : Generic Event Tre 
e) #Wf£3ilS„ 



[003 5] tfz. il7ryfli mi^)K> 

LxmnsLtsztiz-tz, tti, t&mz&^x, 4^y 

It j (EfciWRJK Hl« ■ fUM^WfiS) *'yj-*># 

(wAfLatfitT-S)-s»» -eciT, *siwc*i^T«i, *y 

-iryxiz{>mmzmw£ j §'Z.& rm&wtj «, >yu 
-o^taj t . te*»*f<oiRt#jrrft i t iz us. >r 

[0036] mm. ^ttm^^^yh^o- (ge 

#Jj fc r AIXj a^4»f<yb4T'^ tzttL 
Xi'—-!ryX0~~6<r>7'O<?>ls—yyxZWe$£t&, % 

lx, &y-<yyxiztti. mtmrnmsgm m 

4><t)p0 ~ P 4 ) zixzmz, 4*.yhVti&i 

f^«siut-f <y h >y y -o#>f h 

[0 0 37] ^U*tfMMrKOIIWWa^«ffl 
VM*3jr;P~7 , CtJ{tS«BfRa;^ia (Ti E) *>A,« 

ais^ra (t i D izs.tim^<rmmmmv 

)Sa3B#ra * ffJ L T f# h >NXIH & ^ V h 

( = vAy^^'Vl^— 7° : scenario group) ift&b. is 

•r y yfy;i—rmx^p]commmm. -t^h-hA^m 
[0038] 03(4. j^yhftr/is-Ttrngrf^y 

* y ^^-r«±RS ( *v WtHMttiX 

W±X n TS. S S^A 0 *7>V-~T<7>±m±. -gP** n T" 



!(8) 002-288386 ( P 2 0 0 2 - 2 8 8 3 8 6 A ) 



n£r,±Z\^>1-y*?A-y°cDTmti'&ZttfX% M) kiRStLT. Z^^W X9 nm^mz^X 

-r k u?i/\ ftai^t y ^7P-T#LbEgk y [ o o 4 o ] A^£#tf^ <y hv y- ( ge t j 

fiMffl, BP*> >f < y h «9#WjR4h&tfipaE-t 4 . JSLbi MSIfcsSaE-*-*. IQgk:{±S^i k k LTRSAEHi^i 

cio, ^y^-^yxwy^&^&^k^'-c «ltv^ s h&\,vmizmxmif%<%~>x\^i$rii 

izii, mmitzmmi&^zttfWMffikcvmif ttc-o 

mmm^tih^^z^xmmth . KAiraiu y #^-r tRSAW^Bwrs^oT l * ? x 3 

t;«*><i-c»ttc: < & -> x l * 3 0 £ *> ± 3 tc , ^jifr [0041] mmtttiasiommmmmz f (x) , 

fttct 0tt«**±iH^a^4»^fc:{i. >fOh*>j£?& R&AIMj^oiHMKK^* g (y) kU x = y 

B*ISJ#* M WUf ® v \i 3. EAfisW3fcfi i $ < k v * o & +t (t>0) tMt <7)5«^Jg!15iS: * h ( t ) ft 

Mte&'OiLttW i^U^fc St. h ( t ) «<fc95$ ( 1 ) <7)X d£:£#>&*U,. 

1 4 ^> b coffin* JR 0 ±(f\ BSc*B#raoMf* [0042] 

iz£K>. m&*2nzft\fxvx7 ztiz% mi 7] 



[00433 h ( t ) rt soT*4t«*. mmm 
mmmmiz%z£oizi%Rtismt Ss t sm , tm 

l.tl Sri&ft (04#BS) . t^ix^offitft&J; 

y s m„ yml, y 1 k-^-S . i/i, xs=ys + t 
x s m= y s m+ 1 s itu xm 1 = y m 1 + t m 
K x 1 =y 1 + t 1 £LX. *tlt>0)yt3&Vx.0)m 

x\ mikmmm^mmtmmm^mm x <om^m^n 

^Sil/-i/ 3 >Wt5 (05 (a) — (d) # 

t ^tefciti . Mftfifimt ^15 kAiMSAifc*^ < ft 6 k 
^SS^'BScOitoi^i: U x E . x E M , x M L , x 
l t5<tlXy E . y EM , y M l . iSfol (06 
(a). (b)#fil) „ ftfc, <IcOJ§-£<7)2o<?HO 

h ^op— 7oft£magfKi x < y com-snmmx'fo 

$klltk^-&. 

[0044] ^iOH*^**|,^fSfi!$<0^«>, to 
ft, -etL^c0gP^c7)?f**P lfeil^p2 (Pl + P 2 



= 1) kL. -eix^n^^^-SiJ&ffi^^^Mk 

[0045] mz. *mfflmizt3i?&m&^mi l z'o^ 
tsffi . - ; xiz . f&tenmmM&zm-z, vx? 

(OM-^mizLX^ . 

( 2 ) ®mnmmffi<mmmmm.*ftm-h > 

(3) hoIB ( 1 ) Rtf (2) i hco 
^^>N^^-T<7)ii^B#p B 1 (TiE (#S^B# 
13) . TiEM («ttSj£E&B$ia) - TiML (^SfiSc^J 
B«a) .TiL ) k&£W* ( P i 
E s P i M. P i L) *^«>4. 

(4) mm<Mmmz. mmw^mmmmm 
&. 

( 5 ) mmtmmtfffijmmmj&mfflj: ys^-^^i 
aitt*«*iiif. -?-ix4 2oio^^yhT'\ ( i ) mm 
tmmwixmmmm x y & < % & 2o^< 

> N <OJ^B*ra^H^«J|Kfc]SW» k , ( i i ) KAPffl 



!(9) 002-288386 ( P 2 0 0 2 - 2 8 8 3 8 6 A ) 



myiaV-ya ylzti^XffiftthT i E^B^ 
(8) mrie (7) (OyUWyamiWciSi: 

its >r t ^'TO^Sr 0 . £fltf)*!yi*£«8T* s . 

[0 04 6] H7ii, #$&BJ§te±S&W<D'J*?i¥flrer 
a^t7n-ft-b-C*4. iitli fulfi ( 1 ) 
- (8) 0#«(=*oWfm$ix£:70-^>-r-a* 

[004 7] t-r. #Jt*MROj««FI=*JV^T, i£#J/£ 

SftftfJU ^^>«S**^=5rl»^*EdptlB-r 
( S 1 0 1 ) . COE dpiclW-ftJBRtt, S&MoJgg 

miBL^iatc. «im mmik wit 



S (S102) . ££>t. MStFT (Fault Tree) 

ftoMniot, s 1 0 2-r-#^ix/i-fO'h > yy- 

£«5TrS (SI 03) . 

[0048] s 1 02Ti#^a^^^yh > yu- 
( t i e ) . sa^B^ra ( t i l ) »«reR«>4>KR 

& (S104) . f U> T i E£-3 <?. T i L£ 

+ 3 fc-*-*:ES#^<oiw«KWft£fmu 

( i ) cvfmmmmm®!g.mmt-fz> (sio 

5) . 

[0049] T i E^A,T i LOf^S: 

M^ttL. **l4>«*jft&TiE3&»^J|»ftttU Ti 

i , t i 2 , -t i (m+ i ) t-^-ft. ^Jimfi^wir 
*-£dtU mmmz^zmizt. zox^^biz 

^-il-PiKO^^T-T i 1 , T i 2, -T i (M + 

i )£m$?t& ( s i o 6 ) . <!z^x\ mmcoftifci-& 

mth (S 1 07) . COS*. -Kyhis-dryXCT) 

is^Nes (Edpizm-tzwmxvm&ztih-iKyh 

y—yyxmmx^^^i, ^^^u-^aycr)m 

mm a i i cA.mmmsxsm&i' s * v-^ a ^^isc 

JXcoaS (2) (;J:D*§ixl>) 
[0050] 



[Stl 8] 

Nail = • (M + l) ]J[ m( j) ... {2 ) 



[00 5 1 ] (5$ ( 2 ) KtJWC. MJifiKftKR^jSaj 

isfUMiuit m ( j ) is*Ep i izm^&mm 

( j ) ^K9 3S*£tf>»T"&5. ) 

[00 5 2] mz^ A Ky h y-tV^ttOy S a lx— 

m (isi-v*±m&-&%&mmPi (u) av^u* 



TR^^6^«3PP d ( D ) ( 3 K ( 4 ) 

frhWbZ (SI 08) . ItrlBv-S ilz-yayli «t 

[0053] 
[»19] 



•(3) 



[00 54] 



[»2 0] 



(a 0) )02-288386 (P2002-288386A) 



(SC (3) XtfS (4) C45^-C. ,1 (1. 2. N) W,kBS 

5. ,i k «, , i k £t*V© (1, 2, N) F*3£>St©ffl-gi*Tcfe5. ) 

[00553 &WC, ^yfy-m*>'Ies (A ( 5 ) &t*£ < 6 > (S109) . 

^VYis-^VXOW&m^) X\ 4<>h^-5->X [00 56] 

mcoE P i izm-t&mmtzti^ti. i d ( j = 1 , n [»2 1 ] 

p i ) 'Jx? ( P L L) <D_tJ&2;Tlg£#:tf95<; 

[00 57] [»2 2 3 

(* (5) . (6) icis^x. w^ (ai ^,<y>>:frf^> h I e 
ST. Hp 1 C«L.T^5S*^n^ll (11, i 2, -, in,,) (D*tS 

[0 0 5 8] ^yfy-m ( I e s) tfO'J 10). 

X? (PLL) »±RPLL Iei (U) iTMPLL Ies [0059] 
(L) Sr&^sS; (7) &t*# (8) f:J;9*#)& (SI [»2 3] 

PLL (a {U)= ^ J- ^AiPi, - A., • ^ te ^ 2 , ...^jfr) ... (?) 

(7) £*5t,>T, m Nfl ^/)tt^>hy-^Iest, E 

piriiuv^imn^n (i i, i?. t i n pl ) ^^^^^^ 
£0DUX? (PLL) ©±is*«fr*\ ) 

[0060] [»24] 

"fry ) 

(PI rlH 

(it (8) C*3HT, «i <w(1J2 .^ ( ,,(i)«'f^> h i— ^r>X*< I es?, E 
p lC«LTH5S**!fhffi (11, 5 2, in,,) Ofltet^fc* 
^O'JX* (PLL) ©THtatfo*-. ) 
[006 1 ] iJCtC, ^:ft(7)UX^ (PLL) C0±RSPL [0 0 62] 

L ALL (U) tTligPLL flLL (L) £&<05U9) &tf [R2 5 3 

ifcflsS; ( 1 0 ) IZi. ( S 1 1 0 ) . 

PLL^iu)- ]>V *PLL Ia (U) ... (9) 

[00 63] (5£ (9) fctSWC* PLl^ e , (U) [0064] 

■r. ) 



(til) )02-288386 (P2002-288386A) 



PLL^ (L) = ^p Ia >PLL Ja (L) -(io) 



[00 6 5] (A(lO)fcfi^T. PLL 
Ies ( L ) Ji^f s<.> h i/—^rVXifi I e scOUX^CO 
TRR£ftfr$\ ) 
[0 0 6 6] 

8{C^-fi;3t, A. B. C s D, E, F<93-r<y*£ 
flte&fcfcifc, &<0 (H2) £^*tt£fl|;«.fclBtt 

&A¥AEMm. *j»R?IWria*. #*£riES#l l ijfc<K 

[0 0 6 7] 
[«2] 
(*2) 



[ o o 6 8 1 aayam^^'t-j&^^T^riftj^ 

TC^T^ffiJifcfBW^RIfc^WffiiTE^ (11)?) 
[0069] 



gjft I 90.00. n 

mmr*i-&. 83.oom 

<g 1 3.40m 

" 6.30m 



4.00m 





2,293 hV 


GM.KG 


0.912m, 8.15m 




i|ft960m z 








80« 




40« 







t = 5. 72 r2 +3 1 . 2 + e 

( e ) =0 . 0 
a (e ) =24. 7 
[00 70] MfBsS (1 1) fciS^T. Utfc-Xfrb®. 

Ti g = Ti gs+Tse 
[00 7 3] Z<7)£olZtX. ^Kyh^T, E , T 
iE M-T iML ,T iL *&*>&zk&z-£&. i 
fc. Pi e - Pi u, p iL ii asteftj&t*. 

Ttts P iE =0.3.P iM =0.4.P iL =0. 
3. Ti E , T s L {±WPftmi0. 5%<7)mffit-t 



-(11) 

JSttSfl^&miSI (Ts e ) -CfcScOT. ffi^B#j5 
*»^,#>f O h ^-y yxiztsif&&4 «*y hco&Tht 

x-comm (Ti g) ti, tHik^mmms^mixcom 

IB (Ti gs) fcJnifrWUttt&Srv*. ioT, 
(12) ^i^tc^rS. 
[0072] 

■•■(12) 

St. >(<y h^-^ryxftc7)#^<y hoTi E . t 

i em . Ti M L . Ti L |±&<7> («3)~ (*7) fc 

[0074] 
[IS3] 



(a2))02-288386 (P200 2-288386A) 



(S3) 



41 

S 












mx&mx 




m 


m 

3D 

m 

& 

EJi 

Hf 
PI 


ft 

CO 
PS 
!W 


CO 

+ 




as 

x 
ft 

CO 
ft 
ffl 

C^SMK 
+ 


CD 


A* 
£, 

CD 

us 
[Hi 

+ 


^SMK 
ft 

CO 


1*1 
ft 

T:f*>) 


A 
1* 
HI 

ft 




TB 


0 


11 


U 


1C7 


167 










0 


A 


TKM 


38 


18 


f>6 


177 


215 










3 


TML 


70 


22 


92 


183 


253 










3 




TL 


133 


28 


161 


193 


326 










1 




TE 


0 


11 


U 


167 


167 










0 


B 


TKM 


38 


18 


56 


177 


215 










3 


TML 


70 


22 


92 


183 


253 










3 




TL 


133 


28 


161 


193 


326 










2 



[0 0 7 5] [H4] 



* 

m 












nx&mx 






m 

n 

m 

sa 


m 
& 
a 
m 

& 

ft 

I* 
03 


ft 

<o 

<D 
p* 
m 


w 
x 
ft 

m 
m 

+ 


ft 

C73 
P* 

am 


m 

X 

ft 

CO 

n 
m 

<TsMK 

T:#) 


'IjillK 
ft 

m 


to 
'X 
ft 

CO 

m 

W) 


ft 

CO 
IB] 

<T:#) 


ttf 
X 

ft 

co 

m 
w 

T:#) 


A 

m 

% 
ft 






TE<Ts) 


0 


11 


11 


190 


190 


190 


190 


190 


190 


0 


* 


A 


TEMfI%n) 


38 


18 


56 


190 


228 


188 


226 


194 


232 


10 


* 




TMUTml) 


70 


22 


92 


192 


262 


187 


257 


196 


266 


9 


* 




TIXT1) 


133 


28 


161 


200 


333 


188 


321 


200 


333 


20 






TE 


0 


11 


11 


166 


166 


177 


177 


190 


190 


0 


* 


A 


TEM 


38 


18 


5C 


176 


214 


184 


222 


194 


232 


8 


* 




TML 


70 


22 


92 


181 


251 


187 


257 


196 


266 


9 






TL 


133 


28 


161 


188 


321 


194 


327 


200 


333 


20 






TECTb) 


0 


11 


11 


190 


190 


190 


190 


190 


190 


0 


* 


B 


TEMfftm) 


38 


18 


5C 


190 


228 


188 


226 


194 


232 


13 


* 




TMT/Tml) 


70 


22 


92 


192 


262 


187 


257 


196 


266 


9 


* 




TT^Tl) 


133 


28 


161 


200 


333 


188 


321 


200 


333 


16 






TE 


0 


11 


11 


166 


166 


177 


177 


190 


190 


0 


* 


B 


TEM 


38 


18 


56 


176 


214 


184 


222 


194 


232 


10 


* 


TML 


70 


22 


92 


181 


251 


187 


257 


196 


266 


10 


* 




TL 


133 


28 


161 


188 


321 


194 


327 


200 


333 


23 





[00 76] 



[!S5] 



(& 3) J02-288386 ( P 2 0 0 2 - 2 8 8 3 8 6 A ) 



(sS5) 















#x&mx 






to 
m 

E 

e 


m 

» 
ft 
f£ 
ft 

IW 

0W#> 


Trmk 

co 
fB) 

<T:tJ>) 


m 

co 

m 


TsMK 
£ 

CO 


it 

CO 
H 

*■ 

rm 


T.SMK 

co 

rsi 


m 

CO 
B$ 

T:#) 


<o 
CO 

w 

(T:#) 


Hi 

"a 
CO 

W 

T:«>) 


A 
IS 
ft 








0 


11 


11 


190 


190 


190 


190 






0 






TEM(Tao) 


38 


18 


56 


190 


22S 


188 


296 






10 




A 


TML<Tml> 


70 


22 


92 


192 


262 


1B7 


257 






9 


* 




TL(T1) 


133 


26 


161 


200 


333 


168 


321 






23 


* 




TK 


0 


11 


11 


166 


166 


177 


177 






0 




A 


TKM 


38 


18 


56 


176 


214 


184 


222 






10 




TML 


70 


22 


92 


181 


251 


187 


257 






10 






TL 


133 


28 


161 


188 


321 


194 


327 






11 


* 




TE(T») 


0 


11 


11 


190 


190 


190 


190 






0 


* 


B 




38 


18 


56 


190 


228 


188 


226 






12 




TTVTL(TBal) 


70 


22 


92 


192 


262 


187 


257 






9 


* 




TL(TD 


133 


28 


161 


200 


333 


188 


321 






14 


* 




TE 


D 


11 


11 


166 


166 


177 


177 






0 




B 


TEM 


38 


18 


56 


176 


214 


184 


222 






13 




TML 


70 


22 


92 


181 


251 


187 


%7 






10 


* 




TL 


133 


28 


161 


188 


321 


194 


327 






13 





[0077] [f§6] 



m 
m 

£ 


4ft 

m 

55 




x&mmn 










m 

B* 
W 


6 
CO 
1$ 
W 


* 

CD 

1$ 

P3 

+ 

T:#) 


(T:#) 


tti 

X 
*» 
S 
CO 
Pf 

m 

(Tsmk. 
+ 


co 

ISf 


* 

CO 

If 

w 

+ 


n 


m 

X 

CD 
W 

C^SMK 
+ 

T:#) 


A 
ft 
ft 




TE 


0 


11 


11 


167 


167 






190 


190 


0 


A 


TEM 


38 


18 


56 


177 


215 






194 


232 


15 


TML 


70 


22 


92 


183 


253 






196 


266 


11 




TL 


133 


28 


161 


193 


326 






200 


333 


18 




TE 


0 


11 


11 


167 


167 






190 


190 


0 


B 


TEM 


as 


18 


56 


177 


215 






194 


232 


18 


TML 


70 


22 


92 


183 


253 






196 


266 


11 




TL 


133 


28 


161 


193 


326 






200 


333 


9,3 



[0078] 



(a 4) )02-288386 (P2002-288386A) 



















A 


m 
Ms 




ft 


TsMK 


ft 


T SMK 


it 






m 


1^ 


JB 
3] 
























(ft 










L* 








m 


Kf 


ft 


CD 




CD 


£, 


CD 


P, 


CO 










Kr 


** 


CO 




CO 


ffcr 


CO 




CD 




m 




H$ 


w 








M 




rm 










M 




ffl 




w 




ra 














(T:#) 




<T:#> 


(TsMK 


(T;#) 


(TsMK 




CTsmk 


ft 










+ 




+ 




■1- 




4- 












T:B>) 




T:#) 




T:#) 








A 


TE 


0 


11 


11 


167 


167 










0 


TEM 


38 


18 


56 


177 


215 










15 


TML 


70 


22 


92 


183 


253 










11 


TL 


133 


28 


161 


193 


326 










n 


B 


TE 


0 


11 


11 


167 


167 










0 


TEM 


38 


18 


56 


177 


215 










18 


TML 


70 


22 


92 


183 


253 










11 


TL 


133 


28 


161 


193 


326 










13 



ttmmbn u x ? ^otis . ±m * -?> £ fc £ . 

[0 083] P ACD lifft(ACD)<7)|ttI 
Pf-I es ( j ) IesWEdpt 

f-Ies (j) = 1 -p s-I e s (j), Nf-Ie 

s xamw&fi ies^Edpciuw. *urr£ 

SBRCO^R, p s - I e s ( k ) I4SBM### les£0 

Vffl». N s - I e s li»g!HHfc&* I e s COE d p (CS 
LTV">Tv j£^6g#<9fg&T\ Ne s=Ns-I e 
s+Nf-IesTfcO. Plesl^tft^y 
h^-^y* i e s<a$fe£fl»T&S. 
[0084] 
[&27] 

[0085] 
[*8] 



[ o o s o ] mz. m£m<7>wMm**#> < 2a 
o) , -eii^^±ii^2r^7t. ££T\ ms- 

wf^aic ^s«^-(«o2ii^ia)«2ao c# 

[0081]«:, m#OfcJJW#mfcfc, E-E . E 
M-EM. ML-ML. L-L«l^t, j8@i, 0g£ 
Kl^Sa.P-^a y^mi&Lt: (09#bs) . ftfeiut 

ftfc. ZcrMMZftco (^8) fcfc'U S£oA> 

C0M$$.M>> S il/-ya >T-{i. *l»B#f«^ISC LT 

[0082] uia (fj3 ) - (mi ) at/'iuts 

B#j8»¥£ifcfc*. Vol. 18 6(6-3) rf n ^ 



(€. 5) )02-288386 (P2 0 0 2-288 386A) 



oo 

m 



n|« pme 8 (U) 


S 

1 

b 


2 


I 

CM 

d 


I 

CM 

Oft* 


i 

9 






n|gPLLfe.(L) 


1 
i 


a! 

cs 


i 

•9 
O 


I 

s 

id 


i 

r-' 


I 

s 

pi 






i 

b 


i 

b 


i 

i 


I 

to 


to 

s 

a 


S 

£ 


I 

° 


to 

S 

8 

b 


23 
S 3 

r4 eft 


I 

8 


s 

3 

»j 


s 

s 

M 


9 


I 


s 


I 
S 


P PLU e8 ei)(L) 


S 
3 

o 


! 
i 

o 


« 


H 


5 


9 




1 


s 


s 

CO 


S 

s 

cd 




b 




i 


? 

s 

CO 


P3«j)=Piaj 






to 
b 


IO 

b 


i 

b 


S 

s 


b 


s 

b 


5 S 

b 


b 




o 




to 

b 


b 




^ \%t P2(U)=P2(I0 


1 


1 

b 


a 

•0 


a 

b 


* 

b 


s 

b 


s 

b 


i 

b 


I § 

c> b 


1 


I 


I 


§ 

b 


b 


s 

no 

b 






Pl(U)=P3(L) 


i 

b 


1 

b 


*- 

s 

b 


*- 

s 

b 


§ 

b 


3 

b 


§ 

b 


§ 

b 


11 

6 b 


i 

b 


b 


i 

b 


§ 

b 


i 

b 


§ 

b 














i 

b 


o 


S 

b 


§ 

b 


i§ 

3* b 


i 

b 


i 

b 














MFT-IeB<4) 


BE BBSE3E3B BBBB BE BB 






NHTJes(3) 
NFMee(2) 


□EDEBBBDSBEDEEfflE 
BEflffBBBEBBBEBEBE 






NUT-Ie$(I) 


B 


B 


B 


B 


B 


B 


B 


be 


3B 


B 


B 


B 


B 


B 


B 




B* 


ps-Ie8(4) 










S 

b 


b 


$ 

b 


£ i 

b < 


s b 


© 
b 


b 


S 

b 


S 

b 


o 

b 


b 




15* 


pf-Ies(3) 










S 

b 


b 


en 

2 


s ; 
© - 


s s 

5 b 


CR) 

b 


Ob 

b 


o 

b 


— i 
o 
o 


. * 

b 


i-i 
© 
b 




IN ^-K 


pMes(2) 






s 

b 


s 

b 


s 

o 


o 


b 


s ; 

b * 


3 o 

S b 


o 


b 


* 

b 


X 


b 


s 

b 




m 


pf-Ies(l) 


o 


b 


b 


b 


*-* 
b 


b 


b 


b < 


2> b 


i-t 


b 


b 


b 


b 


b 






ps-Ie«(3) 




























, A 








ps-Ies(2) 




































ps*Ie»(l) 




































P(il) 


« 
o 


s 

© 


« 

b 


s 

b 


m 
b 


CO 

b 


s 

b 


s ; 


B CO 
-t y-l 

£ b 


oo 

«? 

o 


s 

b 


3 

b 


s 

b 


«0 

b 


00 

2 




IBSI o 


3 




N 
~i 




a 


ft 


$ 




i S 


Si 


8 


a 




a 


s 




is 




i 


? 
s 

■* 


s 
S3 


I 


? 
I 


1 


1 

9 


3 S 

H P 

3 i 




? 

H 


i 


! 


i 


? 
1 


? 
S 
















ei e 


* 


















1 


t 

•> 


1 


t 

A 


to 

I 


! 


5 



I 

3 



IS 



[0086] mHWkwmiz i &A-&Wk<nwiimt 

lattlWftL. SEfc, U^^PLLfc:±ISfcTRBilft£ 
^ffiMT'^ , -e^^tv- $ a l/-y 3 y<7)HffI&&« 

[0087] 



<mffitfA<m>k<7>mfeizBL#tZii& z a tc l. <r 
ztit? ^mm^m^mzmsmmmmmmzm^ 



(€-6) )02-288386 (P2002-288386A) 



fen s v ff zn&zt ft? # 

[iaB?)fS*$r!&Hjl] 

[HI ] *^o-HSt^®C«l.f CJ ^W^U^^fF 
«^^fflV^^:#:e^-f<yh>yU- (GET) <7)|*| 

[02] isiux^iwi^fttfflv^ -f^^hrt^vw-r 

fcMf&Mmtft$)s$m ( t i e ) ^aMis&OTfs ( t 
i l) iz^&iEMtt^mmm&mwiZ^w&mTfc 

[03] NUX^fFfl^cfflV^ 4^>Yft7')V-T 



[H4j w)x7 wm-xmizm \ > s ^jRua tisft^ 
>f n iz&if&mimmwmmmzz&mm 

[05] (a) - (d) i±HUX^ffflRrffitfflV\ 0 

4 * t t ^zs^mmmmmm^m'xmmm^mm 

[06] (a), (b ) (±R'J*?fiMff^t;:J8v\ » 

[07 3 nyx?fM#&£*-r7o-^A'-hT'& 
[las ] ii v A?mttm<vmtMxiBfcLizmM*7F; 

[09] HltM50W:fflv^-f^h'y';-, ZtttiUzts 
[010] lllllfcW'fflv^S^»fl8tfO#»WHatfctt 

4 wws*raR*^-r«B8EiT* h . 



Ti» Time Tim. 



[033 



1 Z 3 4 _5 6 



[04 3 

h(t) 




[01 03 



[05] 



(a) 



Cb) 



(c) 



(d) 




(a) 



(b) 



[06] 



XX 



XML XL 







uun 








«tt- 








001- 








0BBB-" 


ia 






QCDP 








(ON- 








QflBtj 






-an -loo o 


HE 200 300 400^500 



(!1 7) )02-288386 ( P2 0 0 2-288 386A) 




(& 8) 102-288386 ( P 2 0 0 2 - 2 8 8 3 8 6 A ) 



[07] 









S 1 0 2 






Edp * h y 'j 








S 1 0 3 




r 


» enfc-r ^ > h y y - -<7>#ft** * , 










S I 0 4 






s •=> ft* ^ > t- y i j - - *» « # s, n-s 




u^APj^m ens). «i&£^isi 


(TiL> **M*K«< 




5 10 5 






TLE £-3c. TiL*3D£f 




cos* (i) rossai*w«*f$«a 








S 1 06 






Til. Ti2, -13M+1 ! 



S 1 0 8 



**BWSP f (U), Pj (L) **** 




S 1 0 9 

1 A 7 


ep i c«r-5 




S 1 1 0 






Sill 


TKPLL ALL (L) 







(a 9) )02-288386 (P2 0 0 2-288 386A) 



[08] 





AT7 + 










e 






£ 


1 




52 












5 


it 










L-d.--" 



0 ) )02~288386 ( P 2 0 0 2 - 2 8 8 3 8 6 A ) 



IM9] 



3 

? 

K 

N 

I 

•N 

,\ 

X 
V 


£ 

Ml 

jjj 

* 

at 

IS 

a; 

<? 




K 

G 
•V 

-J 

■» • 




So 

3*45 

*sa 

^« 
A* 

* • 




.ft! 
Si 




.* 

ii 

MP 

ma 

l 




& « 
MP 

^ . 

"^fi 






\ 








s 




\ 




o 
o 

CM 


— 


\ 


m 


4* 4H S ^ 










g 

i w 


N 










_ 










£ 


litis 










o 
cn 

o 

00 


*^ 

fs 






\ 






* 


if I** 


\ 




















\ 




In 

a 












\ 








\ 












ira 












\ 
















K 

i 




o 

CO 


. . w 




















in?* 














IIS 


o 
















*< 




t 




is 

t 




I 








f 
























fit 




CO 




ft 




? 






® 






irs Ml 


















K 

a 









